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1
PROCESS FOR THE PREPARATION OF
N-HYDROXY-1-(1-ALKYL-1H-TETRAZOL-5-
YL)-1-PHENYLMETHANIMINE
DERIVATIVES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The present application is a 35 U.S.C. §371 national phase
conversion of PCT/EP2013/052309 filed on Feb. 6, 2013,
which claims priority of European Application No.
12356002.1 filed on Feb. 9, 2012 and U.S. Provisional Appli-
cationNo. 61/607,051 filed on Mar. 6, 2012. Applicants claim
priority to each of the foregoing applications. The PCT Inter-
national Application was published in the English language.

The present invention relates to a process for the prepara-
tion of N-hydroxy-1-(1-alkyl-1H-tetrazol-5-y1)-1-phenyl-
methanimine derivatives. N-hydroxy-1-(1-alkyl-1H-tetrazol-
5-yD)-1-phenylmethanimine derivatives are important
intermediate compounds in active ingredient manufacture or
are already fungicidally effective compounds (see e.g. WO
2010/000841 or EP1426371). It is already known that N-hy-
droxy-1-(1-alkyl-1H-tetrazol-5-y1)-1-phenylmethanimine
can be prepared by condensation of hydroxylamines deriva-
tives on (1-methyl-1H-tetrazol-5-yl)(phenyl)methanone (cf.
EP2407461, EP1426371 and W02010/103783). However,
the starting material, namely (1-methyl-1H-tetrazol-5-yl)
(phenyl)methanone derivatives have to be synthesized after a
multi-step sequence or by using a methylisocyanide (cf
WO02011/110651) which is a toxic and malodorant reagent
and which would cause a problem of hygiene management on
industrial scale.

The nitrosation of benzyl heterocylic derivatives is a pro-
cess only described in two references in the literature (cf
Chemical Research in Toxicology, 21(2), 295-307; 2008 and
Heterocyclic Communications, 8(6), 613-616; 2002). It pro-
ceeds through the use of sodium nitrite, which in acidic
medium, is spontaneously converted to a nitronium species,
which than reacts on the benzyl heterocyclic derivative.
Unfortunately, this reaction fails when applied to 5-benzyl-
1-methyl-1H-tetrazole derivatives, which are easily acces-
sible and in good yields from the corresponding N-methyl-2-
phenylacetamide derivatives, as described in Tetrahedron
Letters (2010), 51(10), 1404-1406. Whilst the use of strong
bases at low temperature, such as lithium diisopropyl amide
at —78° C., would be expected to yield the corresponding
anion of 5-benzyl-1-methyl-1H-tetrazole derivatives and
undergo the subsequent nitrosation upon reaction with a
nitrite ester, such conditions are not appropriate for a techni-
cal synthesis. The problem therefore remained to find a mild;
technically feasible synthesis of N-hydroxy-1-(1-alkyl-1H-
tetrazol-5-yl)-1-phenylmethanimines starting from the
readily available 5-benzyl-1-methyl-1H-tetrazole deriva-
tives. The expected pkA of bezylic protons of aforementioned
5-benzyl-1-methyl-1H-tetrazole derivatives should be com-
prised between 23 and 25, thus precluding the use of milder,
more technically-orientated bases.

Surprisingly, a process to give N-hydroxy-1-(1-alkyl-1H-
tetrazol-5-y1)-1-phenylmethanimine derivatives has now
been found which overcomes the aforementioned disadvan-
tages.
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The invention therefore provides a process for the prepa-
ration of N-hydroxy-1-(1-alkyl-1H-tetrazol-5-y1)-1-phenyl-
methanimine derivatives of the general formula (I)

@
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N
27 ~N

Rr!

in which

R! is phenyl optionally monosubstituted by halogen, cyano,
nitro, C,-Cg-alkyl, C,-Cg-alkoxy, methylsulphonyl, trif-
luoromethyl or aryl,

R?is C,-C,,-alkyl or C,-C ,-haloalkyl,
characterized in that

(1) in a first step, 5-benzyl-1-methyl-1H-tetrazoles of the
general formula (II)

an
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N
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N
27 ~N

in which R* and R? have the meanings given above,

are reacted with a nitrite derivative of the general formula

uy

(I

in which
R?is aC,-C,,-alkyl in the presence of base with a pKa below
20.

In the context of the invention, formula (I)
O

1 N
R = \

N
V4

N
27 ~N

means that the geometry of the compounds of formula (I) can
be (E), (Z) or a mixture of both.

The process according to the invention can be illustrated by
the following scheme:
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The 5-benzyl-1-methyl-1H-tetrazoles used as starting
materials when carrying out the process according to the
invention are generally defined by the formula (II).

R! is preferably phenyl optionally monosubstituted by fluo-
rine, chlorine, bromine, iodine, cyano, nitro, C,-C,-alkyl,
methylsulphonyl, trifluoromethyl or phenyl or naphthyl.

R! is particularly preferably phenyl optionally monosubsti-
tuted by fluorine, chlorine, C,-C,-alkyl or C,-C;-alkoxy.

R!is very particularly preferably phenyl optionally monosub-
stituted by fluorine, chlorine, methyl, t-butyl, methoxy or
ethoxy.

R! is especially preferably unsubstituted phenyl.

R? is preferably C,-Cg-alkyl or C,-Cy-haloalkyl.

R? is particularly preferably C,-C,-alkyl or C,-C ,-haloalkyl.

R? is very particularly preferably methyl, ethyl, triftuorom-
ethyl.

R? is especially preferably methyl.

R? is preferably a C,-C,-alkyl
5-benzyl-1-methyl-1H-tetrazoles of the formula (II) are

known, e.g. commercially available, or can be prepared by

known processes (cf. Tetrahedron Letters (2010), 51(10),

1404-1406).

The compounds of the formulae (I) may be present as well
as salts, N-oxides, metallic complexes and metalloidic com-
plexes thereof or either in pure form or else as mixtures of
different possible isomeric forms, in particular of stereoiso-
mers, such as E and Z, threo and erythro, and also optical
isomers, such as R and S isomers or atropisomers, but in some
cases also of tautomers. Both the E and also the Z isomers,
and also the threo and erythro, and the optical isomers, any
desired mixtures of these isomers, and the possible tauto-
meric forms are encompassed by this application. In particu-
lar, the possibility of E or Z isomers on the double bond of the
oxime group may be mentioned.

In the definitions of the symbols given in the formulae
above, collective terms have been used which generally rep-
resentatively stand for the following substituents:

Halogen stands for fluorine, chlorine, bromine or iodine.

A heteroatom can be nitrogen, oxygen or sulphur.

Unless stated otherwise, a group or a substituted radical
can be substituted by one or more of the following groups or
atoms, where, in the case of multiple substitution, the sub-
stituents may be identical or different: halogen, nitro,
hydroxy, cyano, amino, sulphenyl, pentafluoro-+¢-sulphenyl,
formyl, carbaldehyde-O—(C,-Cg-alkyl) oxime, formyloxy,
formylamino, carbamoyl, N-hydroxycarbamoyl, formy-
lamino, (hydroxyimino)-C,-Cs-alkyl, C,-Cg-alkyl, tri(C,-
Cg-alkyl)silyl, tri(C,-Cg-alkyl)silyl-C,-Cg-alkyl, C;-Cg-cy-
cloalkyl, tri(C,-C,-alkyl)silyl-C,;-Cq-cycloalkyl, C,-C,-
haloalkyl having 1 to 5 halogen atoms, C;-Cg-halocycloalkyl
having 1 to 5 halogen atoms, C,-Cg-alkenyl, C;-C,-cycloalk-
enyl, C,-Cg-alkynyl, C,-Cg-alkenyloxy, C,-Cg-alkynyloxy,
C,-Cg-alkylamino, di-C,-Cg-alkylamino, C,-Cg-alkoxy,
C,-Cg-haloalkoxy having 1 to 5 halogen atoms, C,-Cg-alkyl-
sulphenyl, C,-Cg-halonalkylsulphenyl having 1 to 5 halogen
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atoms, C,-Cg-alkenyloxy, C,-Cg-haloalkenyloxy having 1 to
5 halogen atoms, C;-C,-alkynyloxy, C;-Cq-haloalkynyloxy
having 1 to 5 halogen atoms, C,-Cg-alkylcarbonyl, C,-Cs-
haloalkylcarbonyl having 1 to 5 halogen atoms, C,-Cg-alky-
Icarbamoyl, di-C,-Cg-alkylcarbamoyl, N—C, -Cq-alkyloxy-
carbamoyl, C,-Cg-alkoxycarbamoyl, N—C,-Cg-alkyl-C, -
Cg-alkoxycarbamoyl,  C,-Cg-alkoxycarbonyl,  C;-Cq-
haloalkoxycarbonyl having 1 to 5 halogen atoms, C,-Cs-
alkylcarbonyloxy, C,-Cg-haloalkylcarbonyloxy having 1 to 5
halogen atoms, C,-Cg-alkylcarbonylamino, C,-Cg-haloalky-
Icarbonylamino having 1 to 5 halogen atoms, C,-Cg-alkoxy-
carbonylamino, C,-Cg-haloalkoxycarbonylamino having 1
to 5 halogen atoms, C,-Cg-alkylaminocarbonyloxy, di-C, -
Cq-alkylaminocarbonyloxy,  C,-Cg-alkyloxycarbonyloxy,
C,-Cg-alkylsulphenyl, C,-Cg-haloalkylsulphenyl having 1 to
5 halogen atoms, C,-Cg-alkylsulphynyl, C,-Cg-haloalkylsul-
phynyl having 1 to 5 halogen atoms, C,-C,-alkylsulphonyl,
C,-Cqg-haloalkylsulphonyl having 1 to 5 halogen atoms,
C,-Cg-alkylaminosulphamoyl, di-C,-Cg-alkylaminosulpha-
moyl, (C,;-Cg-alkoxyimino)-C,-Cs-alkyl, (C,-Cg-alkeny-
loxyimino)-C,-Cg-alkyl, (C,-C,-alkynyloxyimino)-C,-Cg-
alkyl, (benzyloxyimino)-C,-Cg-alkyl, C,-Cs-alkoxyalkyl,
C,-Cq-haloalkoxyalkyl having 1 to 5 halogen atoms, aryl,
heterocyclyl, benzyloxy, benzylsulphenyl, benzylamino,
phenoxy, phenylsulphenyl or phenylamino.

Aryl is phenyl or naphthyl.

The first reaction step (1) preferably takes place in the
presence of a base when R? is a C,-C, ,-alkyl. Suitable bases
are organic and inorganic bases which are usually used in
such reactions. Preference is given to using bases which are
selected from but not limited to, for example, the group con-
sisting of hydroxides, alcoholates, acetates, fluorides, phos-
phates, carbonates and hydrogencarbonates of alkali metal or
alkaline earth metals and tertiary amines, such as, but not
limited to, trimethylamine, triethylamine, tributylamine,
N,N-dimethylaniline, N,N-dimethylbenzylamine, pyridine,
alkylpyridines, such as 2-methyl-5-ethylpyridine, N-meth-
ylpiperidine, N-methylpyrrolidone, N,N-dimethylaminopy-
ridine, diazabicyclooctane (DABCO), diazabicyclononene
(DBN) and diazabicycloundecene (DBU), or mixtures
thereof. Particular preference is given here to sodium metha-
nolate, potassium-tert-butanolate, potassium carbonate,
potassium hydroxide and sodium hydroxide. Particularly pre-
ferred is sodium hydroxide or potassium hydroxide.

The molar ratio of base to the compound of the formula (II)
used is for example 0.8-10, preferably 0.9-6, particularly
preferably 1.0-3. The use of larger amounts of base is possible
in principle, but does not lead to any preferred embodiment
and is disadvantageous for reasons of cost.

For the reaction according to the invention, the solvents
preferably used are aromatic and/or aliphatic hydrocarbons,
amides, nitriles, ethers, in particular toluene, acetonitrile,
THF, methylene chloride, or mixtures thereof.

The process according to the invention can generally be
carried out in vacuo, at atmospheric pressure or at superat-
mospheric pressure.

The process according to the invention in step (1) takes
place at temperatures of =80 to +100° C., preferably at tem-
peratures of =10 to +25° C.

The present invention is illustrated in more detail by refer-

ence to the examples below, without thereby limiting the
invention thereto.
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5
PREPARATION EXAMPLES

Example 1

Preparation of sodium {[(1-methyl-1H-tetrazol-5-yl)
(phenyl)methylene]amino }oxidanide

To a suspension of sodium hydroxyde (115 mg, 2.9 mmol)
in 1.5 mL ethanol was added 460 mg of 5-benzyl-1-methyl-
1H-tetrazole (2.6 mmol). The mixture was stirred 15 min at
room temperature. A solution of isoamylnitrite (353 mg, 3
mmol) in 1 mL ethanol was then added dropwise and the
mixture was stirred at room temperature for 3 h. Diethyl ether
(5 mL) was then added and the resulting precipitate was
filtered and washed with cooled diethyl ether. The white solid
was dried under reduced pressure to afford 175 mg of the
sodium salt of N-hydroxy-1-(1-methyl-1H-tetrazol-5-y1)-1-
phenylmethanimine.

'H-NMR (300 MHz, DMSO): d=7.43 (d, 2H), 7.20 (t, 2H),
7.06 (t, 1H),3.82 (s, 3H) ppm; log P (pH 2.7): 1.45; MS (ESD):
204.1 ([M+H]*)

Example 2

Preparation of N-hydroxy-1-(1-methyl-1H-tetrazol-
5-yD)-1-phenylmethanimine

To a suspension of sodium hydroxyde (115 mg, 2.9 mmol)
in 1.5 mL ethanol was added 500 mg of 5-benzyl-1-methyl-
1H-tetrazole (2.9 mmol). The mixture was stirred 15 min at
room temperature. A solution of isoamylnitrite (353 mg, 3
mmol) in 1 mL ethanol was then added dropwise and the
mixture was stirred at room temperature for 16 h. Ether and
water were then added and the layers were separated. The
aqueous phase was washed with ether and then acidified with
HCI 0.1M. The resulting neutral solution was extracted 3
times with ethyl acetate. The organic layers were combined,
dried over magnesium sulfate and concentrated to afford 272
mg of the title compound (Z:E mixture) as a white solid.

'H-NMR (400 MHz, DMSO, water signal at 8=1.56; for
the sake of simplicity, only the signals of the main diastere-
oisomer were shown): 8=12.88 (s, 1H), 7.52 (m, 5H), 4.06 (s,
3H)

The invention claimed is:

1. Process for the preparation of N-hydroxy-1-(1-alkyl-
1H-tetrazol-5-y1)-1-phenylmethanimine derivatives of the
general formula (I)
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in which
R! is phenyl optionally monosubstituted by halogen,
cyano, nitro, C,-Cq-alkyl, C, -Cg-alkoxy, methylsulpho-
nyl, trifluoromethyl or aryl,
R?is C,-C,,-alkyl or C,-C,,-haloalkyl,
characterized in that
(1) in a first step, 5-benzyl-1-methyl-1H-tetrazoles of the

general formula (II)

RI/YN\
N

N/

an

27

in which R' and R? have the meanings given above,

are reacted with a nitrite derivative of the general for-
mula (IIT)

(I

in which
R? is a C,-C,,-alkyl in the presence of base with a pKa
below 20.

2. Process according to claim 1, characterized in that
5-benzyl-1-methyl-1H-tetrazoles of formula (II) are used in
which

R! is phenyl optionally monosubstituted by fluorine, chlo-
rine, bromine, iodine, cyano, nitro, C,-Cg-alkyl, meth-
ylsulphonyl, trifluoromethyl or phenyl or naphthyl;

R? is C,-Cg-alkyl or C,-Cg-haloalkyl;

R? is C,-C,-alkyl.

3. Process according to claim 1 wherein the molar ratio of

base to the compound of the formula (II) used is 0.8-10.

4. Process according to claim 1 wherein the base is selected
from the list consisting of hydroxides, alcoholates, acetates,
fluorides, phosphates, carbonates and hydrogencarbonates of
alkali metal or alkaline earth metals and tertiary amines.

5. Process according to claim 1 wherein the base is selected
from the list consisting of sodium methanolate, potassium-
tert-butanolate, potassium carbonate, potassium hydroxide
and sodium hydroxide.

6. Process according to claim 1 wherein the base is selected
from the list consisting of sodium hydroxide and potassium
hydroxide.

7. Process according to claim 1 wherein step (1) is carried
out in a solvent.



